idempotents in group algebras. The first is a very general identity between the central idempotents of a group algebra and similar items involving only elements of certain conjugate subgroups.
For nonnormal subgroups, Theorem 1 is not especially pretty. The second theorem gives a more appealing inequality for the nonnormal case.
Applications of these results to matrix functions improve and unify earlier results of Williamson [10] , Merris [7] , Freese [4] , and Merris and Watkins [8] .
2* Relations in the group algebra* Let H be a subgroup of the finite group G. Let % be a (not necessarily irreducible) complex character of H. By KG we mean the complex group algebra of G. Define where the summation is over those irreducible characters, η, of G whose restriction to H contains λ as a component. Expression (5) Proof. With respect to the inner product on KG which makes G an o.n. basis, t(H, X) and t{G, rj) are hermitian. Since they are idempotent, they are orthogonal projections and hence are positive semidefinite. It is proved in [7, Corollary 2.4 ] that t{H, X) J Ξ> t(G, η) if and only if η \ H is a multiple of X. Since t{G, η) e Z(KG), and since any two of them annihilate each other, the result follows.
3* Applications to matrix functions* We now assume that G is a subgroup of S n9 the symmetric group of degree n. We still take % to be a character on the subgroup H of G. Let r be a fixed but arbitrary integer in [1, n] . For the generic ^-square complex matrix r (a ls a,, , <W«>) ,
where E r is the rth elementary symmetric function. When r = n, <?f is X(ϊ)/o(H) times the generalized matrix function, df, of Schur [4] , [5] , and [9] . The case for general r has also been discussed. See, for example, [7] . COROLLARY 
Let H he a normal subgroup of G. Let ξ be an irreducible character of G and X = ξ\ H. Then (7)
where the notation and summation are as they were in (5).
REMARKS. If H = {1}, then (7) becomes (8) E r (a n , -;a nn )= Σ δ?(A) .
yenβ)
When r = w, (8) 
{A) S [G: H]df(A)
for all positive semidefinite hermitian A. Equation (7) shows what has been discarded to obtain (9) . In a similar way, equation (7) improves some of the results in [7] . A more general corollary could be obtained using the full power of Theorem 1. For simplicity, we use only (5).
Proof of Corollary 1. We begin by obtaining an alternate expression for d G . First, some notation: Let {P(g): ge S n } be the standard representation of S n by ^-square permutation matrices, i.e., the i, j element of P(g) is δ ig (j) . Let P r {g) be the rth Kronecker power of P(g). Let D r>n be the set of one-to-one functions from {1, 2, , r} into {1, 2, , n}. (In particular, D n>n = S n .) Let Q r , n be the subset of D r , n of order preserving one-to-one functions, i.e., Q r , n is the set
where K r (A) is the rth Kronecker power of A,
and primes indicate the principal submatrices corresponding to D Tin . Now, g->P r (g) is a representation of S n . Thus, we may extend it linearly to a homomorphism, P r of KS n . To complete the proof, apply P r to equation (5), restrict the resulting equation to the principal submatrices corresponding to D r>n , and exploit the linearity of the expression (10) .
A similar corollary is available for Theorem 2. Since the proof is very similar, we will omit it. COROLLARY The Supporting Institutions listed above contribute to the cost of publication of this Journal, but they are not owners or publishers and have no responsibility for its content or policies.
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